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LETTER TO THE EDITOR
Comparing the Efficiency of Kerman Province Towns 
in Acquiring Human Development Index via Data 
Envelopment Analysis 
 
 
Dear Editor, 
The human development index (HDI) is a composite 
index calculated on the basis of three socioeconomic 
indicators that reflect three major dimensions of hu-
man development: longevity, educational attainment 
and standard of living to sufficiently capture the mul-
tidimensionality of human development. Longevity is 
measured by life expectancy at birth (LEB); educa-
tional attainment is measured by a weighted average 
of the adult literacy rate (ALR) and the combined 
gross educational enrolment ratios (GER). An adjust-
ed gross domestic product (GDP) per capita, convert-
ed into US dollars on the basis of the purchasing 
power parity exchange rate (PPP USD), is used as a 
measure of a decent standard of living. For the com-
ponents of the HDI, except of the GDP per capita, 
individual indices are calculated according to the 
general linear transformation: 
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To construct the income index, the following non-
linear transformation is applied on GDP per capita, 
taking into account diminishing returns of higher in-
comes (utility adjustment): 
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The fixed minimum and maximum values of indica-
tors are 25 and 85 years for LEB, 0% and 100% for 
ALR and GER and 100 and  40000 US$ for GDP
. 1-5 
Data envelopment analysis (DEA) is the leading tech-
nique for measuring the relative efficiency of decision-
making units on the basis of multiple inputs and outputs. 
The efficiency of a unit is defined as the weighted sum 
of its outputs divided by a weighted sum of its inputs 
and it is measured on a bounded ratio scale.  
The weights for inputs and outputs are estimated 
by a linear program in the best advantage for each 
unit so as to maximize its relative efficiency. Basical-
ly, DEA provides a categorical classification of the 
units into efficient and inefficient ones by assuming 
either constant returns to scale (introduced by 
Charnes, Cooper and Rhodes named CCR model) or 
variable returns to scale (introduced by Banker, 
Charnes and Cooper named BCC model) for the in-
puts and outputs.
6-9 In this paper, we have been con-
sidered the assessment of Kerman Province towns 
technical efficiency in accessing HDI via DEA. 
For this objective, in the descriptive study, we applied 
CCR and BCC models for assessing Kerman town’s 
technical efficiency in accessing HDI by using DEP2 
software. Each town’s HDI was considered as output and 
the number of physicians for 1000 people (a proxy for life 
expectancy), educational staff rates (a proxy for educa-
tional attainment) and the employment rate of over 10 
years working workers (a proxy for GDP) was considered 
as inputs for calculating the efficiency. All findings of 
study have been summarized in Table 1. 
Based on the findings of study we concluded HDI 
score of all towns of Kerman Province have been im-
proved in the year 2007 relative to year 2000. All 
towns were in the average range of HDI (0/5 to 0.8).
2 
We can conclude that middle range scores of some 
towns including Bardsir, Ravar and Kahnouj resulted 
from input shortage but other towns scores showed 
some inefficiencies that can improve by more effi-
cient use of inputs. 
 
Keywords: Human development index; Data envelopment 
analysis; Efficiency 
 
Conflict of interest: None declared. 
 
A Saber Mahani
1, M Hadian
2, H Ghaderi
2, 
M Barouni
1, A Shakibaei
3, MA Bahrami
4*
 
 
1Student in Health Economics, Tehran University of 
Medical Sciences, Tehran, Iran 
2Department of 
Health Economics, Tehran University of Medical Sci-
ences, Tehran, Iran 
3Department of Health Econom-
ics, Kerman University of Medical Sciences, Kerman, 
Iran 
4Department of Healthcare Management, Shahid 
Sadoughi University of Medical Sciences, Yazd, Iran Kerman human development index 
 
WWW.ircmj.com Vol 14 April 2012  249
*Correspondence: Mohammad Amin Bahrami, Ph.D, Department 
of Healthcare Management, Public Health Faculty, Shahid 
Sadoughi University of Medical Sciences, Yazd, Iran. Tel: +98-913-
2565057, e-mail: aminbahrami1359@gmail.com 
Received: October 15, 2011  Accepted: January 11, 2012 
 
 
References 
 
 
 
 
1  Despotis DK. A reassessment of the 
human development index via data 
envelopment analysis. Operational 
Research Society Journal 2005; 
56:969-80. [doi.org/10.1057/palgrave. 
jors.2601927]
 
2  UNDP. Human Development Report 
2000. United Nations Development 
Program. Oxford University Press: 
New York; 2000.  
3  Noorbakhsh F. A modified Human 
Development Index. World Dev 1998; 
26:517-28. [doi.org/10.1016/S0305-
750X(97)10063-8] 
4  Neumayer E. The human develop-
ment index-a constructive proposal. 
Ecol Econ 2001;39:101-14.  [doi. 
org/10.1016/S0921-8009(01)00201-4] 
5  Despotis DK. Measuring human 
development via data envelopment 
analysis: the case of Asia and the 
Pacific. Omega 2005;33:385-90.  [doi. 
org/10.1016/j.omega.2004.07.002] 
6  Charnes A, Cooper WW, Rhodes E. 
Measuring the efficiency of decision 
making units. Eur J Opl Res 1978; 
2:429-44. [doi.org/10.1016/0377-22 
17(78)90138-8] 
7  Banker RD, Charnes A, Cooper 
WW. Some models for estimating 
technical and scale inefficiencies in 
data envelopment analysis. Mngt 
Sci 1984;30:1078-92. [doi.org/10.12 
87/mnsc.30.9.1078] 
8  Cooper WW, Seiford LM, Tone K. 
Data Envelopment Analysis: A com-
prehensive text with models, appli-
cations, references and DEA-solver 
software. Springer Science and 
Business Media, LLC: New York; 
2007.  
9  Ismail AM. Technical Efficiency of 
Sudan’s Health Institutions: A State-
level Analysis. Sudan Journal of 
Public Health 2010;5:122-9. 
 
Table 1: HDI and Efficiency scores with BCC and CCR output oriented models in the years 2000 and 2007. 
Education 
index 
Health  
index 
Income 
index 
Efficiency score HDI score  Township  
CCR
2007 
BCC
2007 
CCR
2000 
BCC 
2000 
2007  2000 
2007 2000 2007 2000  2007 2000
0.69  0.57  0.73  0.69  0.52  0.38  0.968  0.980  0.810  0.942  0.649  0.549  Baft 
0.69  0.52  0.76  0.73  0.49  0.36   1.000  1.000  1.000  1.000  0.653  0.543  Bardsir 
0.73  0.57  0.75  0.71  0.47  0.36  0.777  0.906  0.750  0.850  0.651  0.550  Bam 
0.73  0.52  0.70  0.66  0.52  0.30  1.000  1.000  0.713  0.764  0.653  0.496  Jiroft 
0.64  0.44  0.73  0.70  0.56  0.17  1.000  1.000  1.000  1.000  0.650  0.442  Ravar 
0.69  0.58  0.79  0.76  0.68  0. 40  1.000  1.000  0.605  0.864  0.727  0.583  Rafsenjan 
0.60  0.60  0.75  0.71  0.61  0.36  0.898  0.980  0.832  0.958  0.658  0.562  Zarand 
0.70 0.59 0.73 0.69  0.52 0.50 1.000 1.000 0.940 1.000  0.654  0.600  Sirjan 
0.74  0.58  0.78  0.74  0.56  0.34  0.837  1.000  1.000  1.000  0.698  0.559  Share Babak 
0.77  0.65  0.70  0.67  0.51  0.34  0.914  0.930  1.000  1.000  0.665  0.558  Kerman 
0.61 0.47 0.75 0.71  0.60 0.26 1.000 1.000 1.000 1.000  0.660  0.486  Kahnouj 
- - -  -  -  -  0.952  0.986  0.898  0.970  0.669  0.549  Mean of north 
township 
- - -  -  -  -  0.925  0.969  0.821  0.871  0.656  0.510  Mean of south 
township 